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[[NEW]] PROCESS FOR THE SYNTHESIS OF HIGH PURITY 3^ S-DIAklNO^Sr 
(2, 3-DICHLdROPHENYIs) ( -1, 2^ 4rTRIAZIilE) 

SPECIFICATION 

CROSS REFERENCE TO RELATED APPIiICATIONS 

5 This application is the US national phase of PCT 

application PCT/HO2003/000072 filed 18 Sp p*'^"*>^'«" 2003 with a 
claim to the priority of Hungarian patent appl ication Pb203114 
itself filed 20 September 2002 > 

FIELD OF THE INVENTION 
10 The present invention relates to a [ [new] ] process for 

the synthesis of high purity 3,5-diaminQ-6-(2,:3-dichlo- 
rophenyl) -l,2,4*-triazine of fomula (I) • 



15 



BACKGROUND OF THE INVENTION 
It is well known, that 3^5-:diaiaino-6-;(2,3- 
dichlorophenyl} -1,2, 4 - triazine of the Fonmila (I) 
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[[#]]also known as lainotrigine, is the active ingredient p£ 
several pharmaceutical compositions used £or the treatment o£ 
different diseases of the central nervous system (e.g. epilepsy). 

The synthesis of substituted 3,5-diamino-l,2,4-triazine 

5 derivatives is known from the literature. In the following 

publications the general synthesis of substituted derivatives is 
described - Agr. Res. Serif. 3 188 (1966) and J. Med. Chem. 859 
(1972) — iaccordihg to which benzoyl cyanide is reacted with 
aminoguanidine in acidic medium and the so obtained adduct is 

10 cyclized under basic conditions. According to the process de^ 
scribed in the European Patent No. 21121 - analogously to the 
method described ahove - 2,3-dichlorobenzoyl cyanide is reacted, 
with the hydrogencarbonate salt of aminoguanidine in dimethyl 
sulfoxide as solvent, in the presence of 8 N nitric acid for 7 

15 days. The obtained adduct is cyclized with methanolic potassium 
hydroxide solution to the final product in 15 % yield - calcu- 
lated on the starting material. Basically similar process is 
described in the European Patent No. 142306. The disadvantages of 
the above processes are the extremely aggressive reaction medium, 

20 the long reaction time as well as the very low yield. 

The European Patent No. 247842 describes a process in 
which 8 M solution of sulfuric acid is used instead of 8 N nitric 
acid in the condensation reaction, and the reaction time is 48 h. 
The cyclization reaction is carried out in npropanol at reflux 

25 temperature. The yield is 41 %. The disadvantages of this process 
are the low yield and the aggressive reaction medium. 
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Basically sixoilar process is described in the United 
States Patent No. 6111101, in which the condensation is carried 
out in a mixture o£ dilut€fd sulfuric acid and acetonitrile for 60 
h, then the cyclization is carried out with 1 % aqueous potassium 

5 hydroxide solution. The yield is 44 The crude product is 
purified by recrystariizatipn from methanol with the help of 
clarifier. The disadvantages of the process are the aggressive 
medium, the low yield and the very long reaction time* 

The modification of the above process is described in 

10 the Europeian Patent NO. 963980, in which the cyclization reaction 
is carried o^t in n-propanol at reflux temperature. The yield is 
60^. The product is purified by recrystallization f rom n-propano 
1. The disadvantages of this process are also the long reaction 
time and the aggressive reaction medium. 

15 According to the International Patent Application No. 

W096120934 an intermediate, which is prepared with great diffi- 
culty, is converted into leunotrigine }yy cyclizaing in a jphoto- 
chemical reactor in 80 % yield. The disadvantage of the process 
is that it can not be applied on industrial scalet. 

20 The International Patent Application No. W096120935 

describes a six- step synthesis, which is difficult to carry out 
and hardly realizable on industrial scale, as well as the yield 
of the final product is very low. The disadvantages of the 
process are the complicated synthesis, the applied hazardous 

25 reagents: and the low yield. 
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it is apparent from the above mentioned £act 8 # ttaat 
according to the known processes the lamotrigine and the interme- 
diate addiict can only be synthesized in low yield using aggres- > 
sive reagents and long reaction time, bur aim was to elaborate ain 
5 industrially applicable process jr in which simple in^ 

operations are used and high purity lamotrigine can be synthe-^ 
sized in good yield, economically, applying short reaction tijM 
without using hazardous reagents. 

OBJECT OF THE INVEMTIOM 

xo Therefore the obTect of the inv ention is a new process 

for the fi-^thesis of hiah tmritv 3 , ami no-6- ( 2 r 3- 
dichlorophenvl)"l/2.4-triazine off formula flV, using 2,3- 
dichlorobenzovl cvanide as starting material and reacting it with 
th^ new dimesvlate salt of aminogu anidine of formula (HI) in tha 

15 presence of methanesulforiic acid, then t ransforming the obtained 
adduct of formula (IV) without isolation into lamotrigi ne with 
magnes *^"^ o^ii^ft. 

SUMMARY OF THE INVENTION 

Surprisingly it was found, that on one hand the trans- 
20 formation of 2, 3-dichiorpbenzoyl cyanide of formula (li) 
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into the adduct o£ formula (IV) 

XI 




IV 



can be carried out in one hour u^ing i(iiethanesul£onic acid as 
acidic medium and the yield of the adduct of formula (iV) is 
almost quantitative, therefore the use of large quantity of 
mineral acid is not necessary, on the other hand the reaction can 
be carried out in almost quantitative yield by applying the new 
dimesylate salt of aminoguanidine of formula (III) [[•]] 



HgNL NH 



NH *2CH3S03H 



III 



It was found furthermore, that the yield can be increased by 
using magnesium oxide as base in the cyclization reaction without 
10 lengthening the reactioxi time, and the formation of by-'prbducts 
caxk also be avoided, in the known procedures either strong ba^e 
was applied, conisequently the product always contaixied hydrolyeed 
byrproduct (e.g. the product synthesized according to the proceiss 
of the European Patent No. 963980) , or base was not used at all 
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and therefore the cyclization reaction was not complete. The use 
of xnagnesixm oxide eliminated all these difficulties. 

During the elaboration of the recrystallization step it 
was found, that using acetone as solvent the product dan be 
obtained in more than 99.9 % purity and in 70 % yield. 

Ther e f o re the o bje c t o f the inv e nti o n igf a n ew pr o cess 
f o r the synthesis o f hi g h p urity 3,5 - diamin o- 6 - (2/3 -' 
dichl o r o phenyl) - l,2/4 - triazin e o£ formula (I), usin g 2,3 - 
dichi o r o ben zo yl cyanid e as startin g mate r ial and rea c tin g it w ith 
th e ne w dim e sylate salt of amin o guanidine lil loi ' mala (III) in the 
pr esenc e o f m e thanesulf o ni c a c id, then t r ansformin g th e o btain e d 
addu c t of f o rmula (IV) without isolati o n int o lam o tri g ine w ith 
ma g nesium o xid ey In a given case the so obtained crude lamotri- 
gine is recrystallized from acetone using charcoal as clarifier. 

The process of this invention has several advantages in 
contrast to the known prociedures. The main adveuitage of the 
process of this invention is the production of high purity final 
product in almost quantitative yield. Further advantages of this 
process are the elimination of aggressive, hazardous reagents and 
the short reaction time compared to the known procedures. Consid- 
er€J3le advantage of this process is furthermore that it does not 
risquire complicated industrial equipment of e3qE>ensive isftructural 
material . 

According. to this invention the adduct formation 
reaction is carried out at 30-100 <>C, in 3-6 mol equivalent of 
methanesulf onic acid using 1-2 mdl equivalent of euninpguanidine 

6-- 
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salt (both calculated on 2,3-dichlorobenzoyl cyanide starting 
material). The cyclizatidn reaction is carried out without 
isolation of the adduct at 50-80^C in the presence o£ 2-5 mol 
equivalent of magnesium oxide. The crude product can be 
5 recsrystallized from a proper organic solvent using charcoal as 
clarif ier.;. 

According to this invention the adduct forxaation 
reaction can preferably be carried out at 70 ^C, in the presence 
of 4.2 mbl equivalent of methanesulfonic acid, using 1.3 mol 
10 equivalent of dimesylate salt of amino guanidinei and acetonitrile 
as cosolvent and the reaction time is one hour. The product is 
reacted with an aqueous suspension of 3.75 mol equivalent of 
magnesium oxide without isolation, preferably at 70®C for 4 h. 
The hot magnesium salt is filtered off , and the filtrate is 
is co^centrated by distillation. The separated product is filtered 
off. The yield of the crude lamotrigine is 90-95%, calculated on 
2,3-dichlorobenzoyl cyanide. 

In a given case the crude product is recrystallized 
from acetone using charcoal as clarifier to obtain high purityr 
20 3,5-diamino-6-(2,3-dichlorophenyl)-l,2,4-triazine, the total 
amount of impurities of which is less than 0.1 %. 

The invention is illustrated by the following 
non- limiting examples. 

- • Example 1'. \ ' 

25 : Aminoguanidine dimiesylate 
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13.61 g (0.1 mol) of aminoguanidine bicarbonate is 
suspended in 36 ml of methanol at 20-22PC in a 250 ml round 
bottom flask, equipped with a magnetic stirrer, a thermometer, a 
reflux condenser and a dropping funnel. 21.14 g (Ov22: mol) of 

5 methaniesulfdnic acid is added dropwise to the suspension over a 

period of 1.5 h, while the temperature of the reaction is allowed 
to rise to 40-45 OC. After the addition the obtained solution is 
stirred at 65-70 for 15 iain, then cooled to (-3) (-5) ®C and , 
stirred at this temperature for 1 h. The precipitated crystals 

10 are filtered off and washed with 6.8 ml. of methanol of (-3) -(-5) 

""c. . : .'. , • . .' ^' 

The obtained crystalline material is dried in a vacuum 
oven at 45-50 <>C and 6-10 kPa to give 23.46 g (88.10 %) of the 
title compound a:s white crystkiii. Melting point: 147.5 ^C. 

15 Example 2 

3 , 5-diamiho-6- (2 , 3-diehiorophenyl} -^1, 2 , 4-triazine 
A suspension of 24.0 g of methanesulfonic acid and 21.0 
g (0.079 mol) of aminoguanidine dimesylate is warmed to 65-79 
in a 500 ml round bottom flask, equipped with a stirrer, a 
20 thermometer and a dropping funnel. The mixture becomes hcanog^^ous 
after 15 min, then a solution of 12.0 g (0.06 mol) of 
2,3-dichlbrobenz6yl cyanide in 10 ml of acetonitrile is added 
dropwise. The obtained mixture! is stirred at 65-70 <>C for 1 h. A 
mixture of 9 g (0.223 mdl) of magnesiim oxide and 60 ml of water 



23212 PC SN 10/528379 1mj^6^4 Corrected Version 

is stirred for 5 min and the obtained suspension is added to the 
reaction mixture oyer a period of 10 min. 

The temperature of the reaction mixture is raised to 70 - 
and kept at this tenqperature for 3 h« The hot reaction mixtiit'e 
5 is filtered^ 90 ml of water is added to the filtrate and concen- 
trated. 60 ml of water is added to the residue, the suspension is 
stirred at 0-5 ^C, then filtered off • The product is washed with 
water and drieid at 60-70 OQ to yield 14.3 g (93.1 %> of the crude 
title compound. Melting point: 212-216 **C. 

10 Exaiqple 3 

Crystallization of 3, 5-di£uaino-6-(2, 3-diehlorophenyl) - 

1 , 2 , 4 -triazine 
10 g of 3;5-diamino-6-(2^3-dichloropheny^)- 
l,2,4-triazine is dissolved in 400 ml of acetone at reflux 
15 temperature, then 0.5 g of charcoal is added and the mixture is 
refluxed for 5 min. The clarifier is filtered off and the fil- 
trate is cooled to 0-5 ^C. The precipitated crystals are filtered 
off and dried at 90 ^C in vacuum to yield 7.0 g (70 %) of the 
product. Melting point: 215-219 ®C. 
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